SUPPLEMENTARY INFORMATION Dependence of IH duct transport on seasonality of trace gases:
The timing of seasonality in trace gas baseline concentations relative to equatorial duct closure is shown in Figure 1S . For CO2 (top panel) mlo concentrations exceed cgo carbon dioxide concentrations at times when IH mixing through the equatorial duct is vigorous; at other times of the year the IH difference is mainly reversed and/or mixing through the duct is blocked. The measurement techniques are described by Francey et al. (1996) . Figure 1S : CSIRO GASLAB average seasonality between 1992 and 2013 (red lines, upright triangles, show mlo, and green lines, inverted triangles, show cgo) , plotted around the average inter-hemispheric difference ∆C (mlo-cgo) over the period (blue dashed line).
Different trace gas species are indicated to the right. The frequency of occasions when uduct > 3 m s -1 , enhancing interhemispheric, is shown in the bottom panel and also indicated by blue shading in the trace gas plots.
Note: N2O is not further considered in our article due to complexities associated with the sources and transport of N2O exchange (Kort et al., 2011) .
YU et al. modelling of the 2009-2010 step in CO2 interhemispheric difference:
Results are sourced from a presentation at the 2014 Annual Cape Grim Science Meeting by Xingjie Lu, Ying-Ping Wang and Rachel Law (Ying-Ping Wang, Rachel Law, personal communications).
The Community Atmosphere Biosphere Land Exchange model (CABLE, Law 2014) was used to simulate Net Ecosystem Production anomalies over the 2001 to 2012 period. CABLE biospheric fluxes were used to predict ∆Cmlo-cgo using CO2 response functions from the CCAM atmospheric model.
The left panel appears to show good agreement between the magnitudes of reconstructed and observed IH CO2 differences (mlo-cgo). However, while the observations refer to baseline data, the reconstruction is for all wind speeds and directions at cgo. (Note that the characteristic rapid recovery from the 2010/11 biosphere response to the climate anomaly in the reconstruction is not apparent in the measured ∆CO2). Monthly baseline CO2 and δ δ δ δ 13 CO2 from the CSIRO GASLAB flask network
The data used in this paper (BG-2015-404) are described in Francey et al. (1996) 
